Abstract: When the first articles about the Semantic Web (SW) appeared, there were hardly any signals that the next revolution would be related to social networking. Social networking services (SNS) have grown after MySpace, LinkedIn and Facebook were launched in [2003][2004] and combine text, images, movies, music, animations and all sorts of lists to create personal presentation pages for users, means to connect to real or virtual friends from all over the world and recommendations based on trust. The rise of the Social Semantic Web and the convergence of different media to create rich experiences is one of the most interesting paradigm shift in the last decades because the probable effect of this movement is the fact that in one day virtual meetings will become legitimate in all aspects of our daily lives (if they are not already). The most important question in this context (the one that we try to answer in this paper) is related to how people will try to shape and use their avatars. In order to understand this, we will study the links between multimodal ontologies, affective interfaces, social data portability and other recent findings. This paper starts with a survey of the current literature of the field, examines some social semantic web mechanisms that changed the way we think about SNs and in the end discusses some methods of connecting emotions with the social semantic web which pose some interesting questions related to the use of avatars. Between conclusions, one of the most interesting is the one that states that the use of affective interfaces adds value to the multimodal ontologies, while another suggests that the avatar must be a mediator between different technologies.
Introduction
The semantic web (SW) has evolved into a technology we use on daily basis, sometimes without even being aware of this, but dreams like those described by World Wide Web creator Timothy Berners-Lee and his collaborators in the 2001 article [4] are still not common place. This is often the case when new technologies are presented to the general public while still in their infancy. The original article has been revised 5 years later [5] and Berners-Lee admits that we are still very far from his original vision of agents replacing humans for several tasks like buying tickets or making appointments to the doctor.
Almost a decade later, the web has changed and the information is no longer presented through classic text and pictures. Social networking services (SNS) like Facebook, LinkedIn, MySpace combine text, images, movies, music, animations and all sorts of lists to create personal presentation pages for users, different means to connect to real or virtual friends from all over the world and recommend things based on trust. These days even the way we make a search is going through a paradigm shift, because it is widely believed that the recommendations of a 478 A. Braşoveanu, M. Nagy, O. Mateuţ-Petrişor, R. Urziceanu circle of trusted friends are more valuable than those of a search engine. This is clearly a human response to the strategies of increasing the ranks of the pages in search engines.
As it was stated by Berners-Lee, the original vision of the Semantic Web was to "enable machines to comprehend semantic documents and data, not human speech and writings" [4] . Because of the chaotic developments of the last decade, machines will not only need to comprehend human speech and writings, but will also need to be capable to search through videos almost in the same way we do. Such capabilities go well beyond the initial meaning of the Semantic Web, imply reasoning and emotions and since they are similar to the way we think, allow us to use the term "Intelligent" before the terms "Social Semantic Web".
In this paper we will try to see how the developments in different areas like HCI, SNS or SW reshape old concepts on the fly. We have chosen the avatar in order to express some of our thoughts.
Rationale and Approach: Why the Avatar?
To explain the rationale behind choosing the avatar for presenting some of our ideas, we have to examine a brief history of the links between the Semantic Web and social networking. We will also need to look at the trends from these areas and HCI.
Constraints force us to think creatively, is the mantra of the agile development community (and of Ruby on Rails in particular), but also the phrase that defines the last decade in the IT industry. When we look back to the year 2001, we do not see WTC but rather a fragile industry which tried to recover from the "dot com bubble". In this climate of uncertainty when the seminal article about Semantic Web by Berners-Lee and his research group [4] was published it sparked a lot of debates and started a series of innovations which did not stop to date. In those days it was almost impossible to predict that any company related to the IT would be sold for half a billion or more, given the fact that many companies failed to bring cash to the investors. Few years later, when MySpace was sold for a considerable amount to NewsCorp and Google acquired YouTube, everybody understood that something changed in the world of IT. Somewhere between 2002 and 2005, without knowing it, the world has become social. Historically social networks were viewed as the preserve of the rich and even as a sort of social divide between the rich and the poor, but with the rise of the social networking services they became useful for everyone [26] [27] . The user centric social network, where everything is a link from or to a friend, is necessary to everyone who tries to find a job or his old friends from college these days. Social networking services added new layers not only to the social interaction but to the Semantic Web as well. Some ideas like Mika's community-based ontology extraction from Web pages [21] would have never emerged without the rising of SNS. The field of ontology was connected with IT for several decades, but the first definition dates back to Gruber's 1993 trial, an ontology being an "explicit specification of a conceptualization" [14] . This definition has been revised several times by different authors [15] , but all these revisions are still based on [14] . Between 2001 and 2007 a lot of ontologies have been created with the purpose of connecting different SNS or as extensions to applications that were built around data extraction from web applications [18] [22] [24] . Rich visualization techniques [22] like those generally used in research appeared on the Web with the huge success of the Adobe Flash technology (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) and the introduction of Ajax and tag clouds (2004) (2005) . The use of labels for annotating different pieces of information has created a new field for knowledge representation called folksonomies [26] . The use of folksonomies is often linked with the use of ontologies since both concepts aim to offer a way to retrieve information. The folksonomy will give us some ideas about the most valuable words for a certain group of users, while the ontology will also try to model the relations between different topics (as we can see in Figure 1 ). The various methods of bridging folksonomies and ontologies to enable better knowledge representation are presented in [18] .
The links between social networking and Semantic Web are discussed in Berners-Lee revision of [4] in the 2006 th article [5] and in [6] , while the history of the SNS is examined in [8] . When it comes to SNS we usually agree with the chronology proposed by Boyd in [8] , but when we deal with bridging SNS and SW we propose a simple timeline:
• • 2008 -Present Day: SNS are now present in all aspects of our lives and research is focused on rather more advanced topics like affective interfaces.
Perhaps the most interesting conclusion from the early years of research regarding the links between SNS and the SW (2001-2007) belongs to Mika from his most cited article from [21] :"It seems that ontologies are us: inseparable from the context of the community in which they are created and used". The research in recent years (2008 -2010) has rendered Mika's thesis as true. Some interesting problems related to social networking (similarity problems usually phrased like "find all users which share certain interests"; semantic concept clustering and many others) have been modeled on various datasets (from small predefined datasets selected for special topics to large online datasets), but the emergence of the semantic web tools on large scale, mostly in the last six years (in the same time with the sudden growth of interest in the area of SNS), enables us to look at them from new perspectives.
Our approach to the subject consists in making connections between different recent findings in the fields of SNS and SW. The most interesting trends in social software (2008-2009) we investigated are social data portability [7] [23], live social semantics [1] , mass interpersonal persuasion also known as MIP [15] , and the growth of interest surrounding affective interfaces [10] [19] .
Social data portability is a classic problem in the field of social software since its inception. It might have started as something which was interesting only for people with large social networks in real life, but as soon as the companies discovered that SNS had the potential of attracting clients with clear profiles, something that TV or written media does not guarantee, it became the norm to be present on all the major SNS. The growing number of social networking sites in different niches is a problem for the users or companies interested in more than one field of knowledge who want to share their data. Porting data between different SNS or platforms like Facebook and OpenSocial or defining standards for presenting the articles from magazines or blogs is the work of researchers like Uldis Bojars and John G. Breslin from DERI, Ireland, authors of the SIOC Ontology [7] .
Live social semantics is a concept proposed by a team of researchers from UK, France and Italy lead by Harith Alani [1] . The main idea is to "integrate data from the semantic web, online social networks, and a real-world contact sensing platform" [1] . Their system which integrated the Social Semantic Web mechanisms with the real world was tested at ESWC 09. Live Social Semantics is something that benefits when being linked with Social Data Portability, because in the same room we will have people connected to more than one SNS in most of the cases.
Mass interpersonal persuasion or MIP is the generic name given to those techniques of persuading millions of people to join to a certain initiative [12] . Before Facebook gathering millions of people was not an easy task, therefore it is not a surprise that in this case the theory appeared only after several applications succeeded. Its creator, BJ Fogg is the same man who introduced captology and coined the term persuasive technology [13] . The main idea behind MIP is that we should design new systems with MIP and the huge social graph in mind if we want to change something in this world. When it comes to MIP, the technology, the topic or the creator's initial intent does not matter much. What is important is that MIP gives to a creator the possibility of reaching a wider than expected audience. Fogg stated that: "we are at the start of a revolution in how individuals and cultures make decisions and take action" [13] .
Affective interfaces have been proposed since 1980s but recently there has been a renowned interest. Beyond Fogg's PhD work and his seminal book [13] , today affective computing is sometimes related to the Semantic Web. Between the most interesting concepts is the use of multimodal ontologies for describing emotions [10] [19] . The use of affective interfaces adds value to the multimodal ontologies because they improve communicability. Other interesting topic in the field is the way in which emotional experiences from SNS affect us in ordinary life as presented in [22] and [24] . While work in 3D graphics is not necessarily connected with the Semantic Web, when it comes to affective interfaces, the research related to the animation of the emotional facial expressions [25] can very easily be combined with the ontologies for describing emotions [10] [19] . The rise of the Social Semantic Web and the convergence of different media to create rich experiences is one of the most interesting paradigm shifts in the last decades. One of the effects of this movement is the fact that in one day virtual meetings will become legitimate in all aspects of our daily lives (if they are not already). In such a context the role of the avatar is to replace a human being, as it was supposed to be, but the trends we have examined also suggest new approaches to the concept of the avatar and will also enable us to get closer to the visions described in [4] .
The Avatar in the Intelligent Social Semantic Web
For the purpose of this paper we use the meaning of the term avatar which represents an agent that is a double for a real person, a double that takes care of our social self, its virtual ego [20] . It can very well be even a pseudoavatar, not necessarily as it is viewed in Berners-Lee's paper [4] . It can represent a person, an organization or a fictional character that needs to be in the social space and it can also have a graphical representation be it 2D or 3D.
The first question that comes in mind is clear: What is the purpose of the avatar in the Intelligent Social Semantic Web at which all of the concepts presented in the previous section are aimed toward? Are there any links between those concepts? Figure 2 : Some of the functions of the avatar in the Intelligent Social Semantic Web: a) maintain communication with its human counterpart (or organization); b) act as replacement for the human in virtual meetings; c) use the web, ontologies and other sources to find out news about the master's fields of interest; d) update the social network or the sites of its human counterpart.
One link was already shown in the previous section by connecting Social Data Portability and the Live Social Semantics. Another one is the idea that only emotional agents are believable [13] , proposed by Fogg. But why would we need an avatar that is an emotional being? Even though the work presented in [11] [12] [16] [18] [25] is good for avatars that represent human beings, which are emotional in the real world, it is debatable if the same can be applied to organizations. Advertising is often misleading because a firm only uses emotions to sell products -to produce emotional reactions which can lead to the decision of choosing a certain brand -not because it really has emotions. People that work for a certain organization do have emotions, but the organization itself does not. There should be clear differences between the avatars that represent organizations and the avatars that represent human beings, but these are not in our sights for the moment. An avatar that represents an organization uses SNS to achieve MIP. Without MIP and the targeted advertising social networking has no value for organizations. The main philosophical problem that arises when the avatars try to use MIP is related to trust and it is expressed very well in [3] : "Whereas trust is generic to human communication and implies evaluative aspects, social presence is aiming at mediated communication and is more descriptive by nature".
We can build different associations between the research areas we have mentioned in the previous section, but it should be enough to analyze the parts of the expression from the title (Intelligent Social Semantic Web) to understand the purpose of the avatar in this medium. SNS represent the Social part of the equation, while the SW is represented through ontologies and their applications, so it should be clear that the avatar should be a part of the Intelligence. In fact it is in the same time a part of the Intelligent side of the equation, as well as of the Social part (if we limit ourselves to the meaning of the avatar in the current SNS like Facebook, MySpace, LinkedIn).
For each major field of interest of a human person or organization several ontologies already exist or will be developed. The main problem that an avatar will face will be to wisely choose those ontologies or even perform ontology matching [11] [16] and use them to extract the meaningful data from the web (like in [28] ) or create content that could help us (humans or organizations) to fulfill our objectives. It has to work for us when we sleep and alert us when something critical for our activity happens. The avatar will be credible only if it will be emotional, because it's not easy to wake up a man at 3:00 am and tell him that in other part of the world something happened and it will change his life. In any other way it would be impossible to have any impact in an open dynamic environment [2] . We might also need to change the way we design socio-technical systems [9] in order to enable the avatars to automate different tasks. When we will have this, the vision from [4] will be closer to us than ever, if not reality [17] .
Conclusions and Future Work
Predicting the future is not an easy task as we have seen. Any technology needs several iterations before achieving its goal so we should not be surprised that it will take some time until the results of our work will be implemented and validated.
The avatar of the future will have some difficult tasks to solve (like choosing the proper ontologies) if we are to benefit from its use. It will also need to have emotions if we want it to be believable because the use of affective interfaces improves communicability. The problem of differentiating between the avatars of the real persons and the avatars of the organizations will remain an open problem until the use of avatars will be the subject of standards committees or international law.
The future work will consider implementing new mechanisms for linking the multimodal ontologies and affective interfaces with recent research in Semantic Web and HCI in a 3 years interval (during the PhD studies of the first author). The objectives are to be fulfilled involving European teams of researchers interested in this kind of projects.
